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MEMORANDUM 

TO: Michael Berkoff-U.S. EPA REF. NO.: 056393-07 

FROM: Greg Carli/Aaron S t a d n y k - C R A / c s / n DATE: August 12,2011 

CC: 12'h Street Landfill Technical Team: 
Richard Gay; Weyerhaeuser; Kristi Zakrzewski; MDEQ; 
John Bradley; MDEQ; Jeff Keiser; CH2MHill; 
Scott Hutsell; CH2MHill; 

RE: Remedial Action - April 2011 Groundwater Sampling Results 
Following the Groundwater Monitoring Well Installations 
12th Street Landfill-Operable Unit No. 4-Allied Paper/Portage Creek/Kalamazoo River 
Superfund Site; Otsego Township, Michigan 

The following memorandum was prepared by Conestoga-Rovers & Associates (CRA), to summarize the 
results of the April 2011 groundwater sampling event, which was preformed following the installation of 
the groundwater monitoring well network at the 12* Street Landfill, Operable Unit No. 4 - Allied Paper/ 
Portage Creek/Kalamazoo River Superfund Site, located in Otsego Township, Michigan. 

The purpose of the April 2011 groundwater sampling event was to conduct a round of groundwater 
sampling prior to implementing the Operation, Maintenance and Monitoring (OMM) activities at the Site 
and as a follow up to the Vertical Aquifer Sampling (VAS) completed in November 2010. 

A total of 15 on-Site groundwater monitoring wells (MW-IOIS, MW-IOID, MW-102S, MW-102D, MW-103D, 
MW-104S, MW-104D, MW-105S, MW-105D, MW-106S, MW-106D, MW-107S, MW-108S, MW-108D, and 
MW-109D) were installed in February, at varying depths, around the perimeter of the landfill to complete 
the OMM monitoring well network. The locations of the monitoring wells are shown on Figure 1. 
Monitoring well completion details, which were selected based on the VAS analytical data, are presented in 
Table 1. 

In March and April 2011, CRA collected groundwater elevation data from the monitoring well network to 
assess the groundwater flow patterns at the Site. Figures 2 and 3 present the groundwater elevations and 
contours for March 2011 and April 2011, respectively. In April 2011, CRA collected a round of groundwater 
samples from the monitoring well network, via low-flow sampling techniques. Groundwater samples were 
analyzed in the field for pH, oxidation-reduction potential (ORP), dissolved oxygen (DO), conductivity, 
temperature, and hirbidity. Samples were collected and submitted for laboratory analysis of total 
compound list (TCL) volatile organic compounds (VOCs), polychlorinated biphenyls (PCBs), and total 
analyte list (TAL) metals. The April 2011 analytical results are presented in Table 2. For comparison 
purposes, select November 2010 VAS analytical results, for the 15 well screen intervals that correspond to 
the groundwater monitoring well network, are presented in Table 3. Both the April 2011 and 
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November 2010 VAS analytical results were compared to Michigan Act 451, Part 201 Cleanup Criteria and 
Part 213 Risk-based Screening Levels; Residential and Non-Residential Generic Cleanup Criteria, identified 
by MDEQ RRD Op Memo No. 1, updated March 25, 2011, pursuant to 1994 PA 451 as amended. 

The monitoring well network was installed at the Site as specific well screen depths, based on the VAS 
sampling and approved by the United States Environmental Protection Agency (U.S. EPA). Each well 
screen depth was selected based on an evaluation of the analytical data, which determined the VAS results 
that best represented the highest concentrations of potential landfill constituents present in groundwater at 
each location. 

At each monitoring well location, the selection of each proposed screen interval was based on the presence 
of following parameters: 

• Highest concentration of PCBs 

• Presence of mercury 

• Highest concentration of VOCs 

• Highest concentration of TAL Metals 

By applying this methodology to compare the April 2010 analytical results against the VAS analytical 
results, the following observations can be made: 

• In both the April 2011 and November 2010 analytical results, PCBs were not detected at or above the 
applicable criteria. Only two detections of PCBs were noted in the in April 2011 anah'tical results 
(i.e., MW-106D and MW-108S), at concentrations which were an order of magnitude lower than those 
detected during the VAS sampling and below the detection limit for PCBs in groundvi/ater. 

• Mercury v̂ âs previously detected in the November 2010 VAS analytical results at 10 of 15 VAS intervals, 
at concentrations above the Groundwater Surface Water Interface criteria (GSI). During the April 2011 
sampling event, mercury was not detected in any of the groundwater samples. It should be noted that 
the low level sampling protocol for mercury was not used during the follow up sampling event so that a 
true comparison could be made to the November 2010 VAS analytical results. Therefore, the detection 
limit for mercury is above the GSI criteria. Low level mercury sampling method will be used during the 
OMM sampling to evaluate compliance with Part 201 GSI criteria. 

• In both the April 2011 and VAS analytical results, very few VOCs were detected in the groundwater 
samples. For those parameters that were detected, all detections were well below the applicable criteria. 

• Various TAL metals (aluminum, chromium, copper, iron, lead, manganese, and vanadium) were 
consistently detected throughout the VAS samples at concentrations exceeding both the residential and 
non-residential generic criteria. Fewer detections were noted in the April 2011 analytical results. Of the 
TAL metals detected in the April 2011 analytical results, only aluminum, iron, and manganese were 
detected at concentrations exceeding the residential and non-residential generic criteria. 
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• A comparison of the results for the deep sampling interval locations (i.e., VAS versus April 2011 
groundwater sampling), presented in the below table, show that the parameters which were driving the 
well screen placement at these locations were not detect or not present at levels which are of significant 
concern and therefore further evaluation at lower elevations is not warranted. 

Location VAS Driver Folloiv Up Results 

MW-101D TAL Metals All TAL Metals < GSI 

MW-102D PCBs, Hg PCB and Hg: ND 

MW-104D PCBs, Hg PCB and Hg: ND 

MW-105D PCBs, Hg PCB and Hg: ND 

MW-106D PCBs, Hg PCB and Hg; ND 

MW-IOSD VOCs VOCs < Part 201 Criteria 

In addition, based on a review of the recorded field parameters, there was a significant decrease in the 
observed turbidity levels collected during the April 2011 sampling event versus the VAS sampling event. 
Previous turbidity readings collected during the VAS sampling activities frequently exceeded the 
recordable limits of the field equipmenL However, during the April 2011 sampling event, turbidity in all 
samples did not exceed 60 Nephelometric Turbidity Units (NTU), with the majority of turbidity readings 
being recorded below 15 NTU. 

Observed groundwater quality, as expected, has drastically improved between the VAS sampling and the 
April 2011 sampling events. Moreover, the monitoring well network installed appears to be providing a 
complete characterization of the groundwater quality in the vicinity of the 12̂ ^ Street Landfill and will be 
suitable for the OMM purposes. Therefore, based on the analytical results for the April 2011 event, no 
further groundwater investigation or additional groundwater monitoring well installation is recommended 
at this time. 

Following the U.S. EPA review/comment and subsequent approval of the OMM Plan, the long-term 
groundwater monitoring program will be initiated at the Site. 
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TABLE 1 

MONITORING LOCATION COMPLETION DATA 
12th STREET LANDFILL 
OTSEGO, MICHIGAN 

Page 1 of 1 

Monitoring Locations 
Ground Surface 

Elevation 
(feetAMSL) 

Reference 
Elevation 

(feetAMSL) 
Well Depth 

(feet) 
Screen Length 

(feet) 

Depth to Top 
of Screen 

(feet) 

Top of Screen 
Elevation 

(feetAMSL) 

Grotintiwater Monitoring Wells 

MW-IOIS 
MW-IOID 
MW-102S 
MW-102D 
MW-103D 
MW-104S 
MW-104D 
MW-105S 
MW-105D 
MW-106S 
MW-106D 
MW-107S 
MW-108S 
MW-108D 
MW-109D 

734.35 

734.33 

704.18 

704.43 

704.37 

703.86 

703.48 

704.89 

704.78 

703.88 

703.66 

703.76 

703.32 

703.39 

707.41 

737.46 

737.14 

707.36 

707.43 

707.36 

706.55 

706.42 

70786 

707.89 

706.96 

706.36 

706.73 

706.21 

706.16 

710.46 

39 

75 

10 

45 

35 

25.5 

45 

12 

47 
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45 

13 
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45 

23 
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5 
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7 

5 

5 

7 

5 

5 

32 

70 

3 

40 

30 

19 

40 

5 

42 

2 

39 

8 

2 

40 

18 

702.35 

664.33 

701.18 

664.43 

674.37 

684.86 

663.48 

699.89 

662.78 

701.88 

664.66 

695.76 

701.32 

663.39 

689.41 
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SUMMARY OF 
APRIL 2010 FOLLOW-UP GROUNDWATER ANALYTICAL RESULTS 
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SUMMARY OF 
APRIL 2010 FOLLOW-UP GROUNDWATER ANALYTICAL RESULTS 

12th STREET LANDFILL 
OTSEGO TOUTSISHIP, MICHIGAN 
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SUMMARY OF 
APRIL 2010 FOLLOW-UP GROUNDWATER ANALYTICAL RESULTS 

12th STREET LANDFILL 
OTSEGO TOVSTsISHIP, MICHIGAN 
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TABLE 2 

SUMMARY OF 
XPRILIOIO FOLLOW-UP GROUNDWATER ANALYTICAL RESULTS 

12th STREET LANDFILL 
OTSEGO TOWNSHIP, MICHIGAN 
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0 51)Li| 

2 n U I 

2.0 UI 

n 5 o u i 

n.50 U I 

n.50 l ' l 

C o n d u i l i i ' i t y . Iiel.l 

D i x ' i n l v r d n v v g ' T i f D O ) . 

L" iM. l , i l ionn-. lu. t i o n p o b 

p H , (iel.) 

T r m p p r d l n r e , l ieKi 

T u r b i d i t y , f i r i i l 

i.T.l 

n l m K O R D , i r ) i l 

n i ? / ' m 

m R / L 

n i i l i i v n i l 

s u 

D P R C 

N T U 

O.ROb 

0 22 

K(M 

9 77 

n.642 

2^ifi 

81 

i n 54 

11) 1 

0 662 

.1.18 
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TABLE 2 

SUMMARY OF 
APRIL 2010 FOLLOW-UP GROUNDWATER ANALYTICAL RESULTS 

12lh STREET LANDFILL 
OTSEGO TOWNSHIP, MICFIIGAN 

Sample Location 

Sample Identificaltoit 

Sample Date 

Sample Elevation Ifeet AMSLi 

Screen Depth (feet bg') 

Sample Type 

MW-JOIS 

CW-56393-04061 l-EV-002 

4/ti^OU 

702.35 - 663.35 

32-39 

'ndwa ter Cleit'inp Criteri 

MW-IQIS 

GW-56393-0406H-EV-003 

4/6/1011 

702.35 - 663.35 

32-39 

Duplicate 

MW-IOID 

GW-56393-040611-EV-OOl 

4/e/2011 

664.33 - 589.33 

70-75 

No! 

MiLhiRrtn Al I 451, Prtrl 20I Cirflnnp Cril.Tia rtiul Part 21.1 Ri-̂ k brt-i.-.l Sri-'-nm^ Lrvrh Rrii.lrnlinl nn.! Nnn Rr..i.trn1i,il Grn.ri. Clrnmip CnU-ri 

(UCIpirupiri lerirt i.lPrUilird by MDEQ RRD Op Mpinn No. 1. iiviii lpd V25^2in 1, \>ijrsuttriMo 1994 PA 451 d,>i anipmip.). 

rt Rp^iilpnlirt! dnnkinp, v.rtlcr.nlprirt. 

b- Mon-R.-ii.lrnlin) .IftnkinR wnirr Lnlrriri. 

I - Grnuiuiwrtlrrsurfrno wn).T inlcrlnr.'. 

U - Not pn-si-nt Ht or nb'-vr llie asso. irtb'.i valup. 

j - E-limntPii i onipnimlmn. 

LM - Eitimii(ril rpporimR limit 

R- Rnr.l..,!. 

(pel AMSL - li-.-t dbovv nip.in -s.-rt level 

fret I'R'' - fppt '•••i"«' flrouii.l ^urlai e 
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SUMMARY OF 
\ AS ANALYTICAL RESULTS FOR SELECTED MONITORING WELL INTERVALS 

12th STREET LANDFILL 
OTSEGO TOWNSHIP, MICHIGAN 

P i i m p l e Lof f l t i cn 

.=,!rt!p/r I t len t i f ic t i t t tn! 

S i t m p l e D a t e 

StJmple E l f i a l w i i <feet 4Af<:j t 

Screen Licpth [feet bgs) 

S a m p l e T y p e 

M W - I O I S 

VAS-563 '>3- l1 IOW-DD-l>W 

11/10/2010 

695.35 - 690..']5 

/ M W - I O I D 

VAS-56393-1IO910-DD-OO'! 

11/9 /2010 

665 33 - 660.33 

69-74 

,\ivv-io:s 
V A S - 5 6 3 9 3 - 1 1 2 2 1 0 - D D - l 

11/22/2010 

60Q.1H .(SQ4 18 

5-10 

M V V - i 0 2 D 

' -5b393-112210-DD- ' )9 ! . 

11/22/2010 

fir,4 4? - 650 43 

40-45 

Mvv-iozn 

V.\S-56393-112210-DD-09 ' - . 

11/22/2010 

664.43 - 6 5 9 . 4 3 

40-45 

M W - W 3 V 

V . ^ S - 5 6 3 9 3 - ^ l l 9 t O - D D - 0 . ' : 7 

11/19/2010 

675.37 670 .37 

2 9 - 3 4 

G r o u n i l i i ' a l c r C l e a n u p C r i t e r i a 

A l u i i ' 

A n i i r 

Cl 

C. 

Lr 

M 

M 

bul l 

p p . r 

rid 

C,,1P 

nftd 

TTiaihuTT 

\ a n i i d n i 

MR/L 

M p / L 

MR/L 

MR/L 

I ' f i / L 

I 'R /L 

MR/L 

MR/L 

MR/ L 

" R / L 

I 'R /L 

I 'R /L 

I 'R /L 

MR/L 

MR/1. 

I 'R /L 

MR/L 

I T . / L 

I 'R /L 

I ' R / L 

W , / L 

ZIQO'" 

400000 11001)00 

0 214 

0 127 

2) t< 

1.0 U 

0.0211 U 

24100 

0 192 

n 744 j 

4.4 1 

1 0 UT 

11.028 U 

24400 

0 'Nil 

7.64* 

11.172 

(I.0P4 

R 

0.021) LI 

21200 

0 161 

S.=;6' 

11.240 1 

5.7 1 

0 525 

0 14') 

R 

0 llbK U 

2.1400 

n.lKd 

10.8 

11611 

0.111 

R 

0.078 

2Mnn 

0 408 

11.8 

0.514 

0.102 

7 480 

14^ 

24IOO"" 

U . 2 -

17 5 
58.0' 

30500"' 

17.3"" 

8 010 

8 fid 

IZJOO'" 

7-300 •"• 

17.1 

6 S . 7 ' 

•izino" 
34 9 -

IR 1 

7 D . r 

9 5 4 0 0 ' " 

38.Z*""' 

114 
37 0' 

4 6 1 0 0 " 

29.1- '* 

52800 1 

1 
l l 2n Ll 

4i4no 
.•IISO""" 

0 20 11 

4''800 

2 t 9 0 " " 

1)211 L' 

81400 

3270'^ 

0.04 J' 

K9100 

3500*"' 

0.04 J' 

75100 

1150 ' " 

0 .04 ) ' 

n . l 

I 0 u I 

n.(l46 U 

2if.iiO 

0 177 

A n 

A m 

A m 

A m 

Art 

^̂^ 
A n 

Fi.l 

l i i r - l l l K i l P C E 

. ln r -1221(PCB 

. l o r -1212 |PCE 

- l . r - 1 2 4 2 i r C B 

lnr-124R|PCE 

. l n t -12 ' ; 4 IPCB 

, lor.12Wl i r C B 

n l P C B . 

1011.) 

1221) 

12<21 

1242) 

124S) 

12^4) 

1200) 

P R / L 

f ' p / L 

MR/L 

MR/L 

MR/L 

MR/L 

I ' l ' / L 

I 'R /L 

0.020 L; 

n.040 u 

0.020 U 

ii.02n V 

11.021) V 

n 0211 l.l 

n n2n LI 

ND 

0.020 Li 

OO4OU 

0 020 U 

IM120U 

0 020 Ll 

0 020 Ll 

|1(120U 

N D 

0.020 U 

0.014 U 

0.02(1 U 

0.02(1 U 

11.1140 

0 020 U 

0 011S6 I 

(l.ll]86 I 

n 020 U 

noiij u 

11020 U 

n 021) u 

II.00R8 ) 

n (120 u 

0.0051 I 

0.0119 J 

1111211 U 

11 n4i) u 

0 02(1 U 

0 020 U 

( ) n i 4 ) 

0 020 U 

0 1)20 U 

0 040 U 

0 020 U 

0 021) U 

0.020 

0 11211 U 

n m n t < 

0.02 

J'Mon.r-11-TrHt.^ 

file:///aniidni
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TABLE 3 

SUMMARY OF 
VAS ANALYTICAL KESULTS FOR SELECTED MONITORING WELL INTERVALS 

12th STREET LANDFILL 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Location 

Sample Identification 

Sample Date 

Sample Elevation (feet AMSL) 

Screen Depth (feet bgfi) 

Sample Type 

M W - I O I S 

V,'\S-56393--lllOW-DD-OIO 

11/10/2010 

695 35 - 690.35 

39-44 

V.^S-56393-11O910-DD-0ni 

U/9/2010 

665.33 - 660.33 

69-74 

MW-102S 

V.4.';-563«3-lJ22?0-DD-l&7 

11A2A010 

699.18-694.18 

5-10 

M W - 1 0 2 D 

VAS-56393-112210-DD-098 

11/22/2010 

664 43-659.43 

40-45 

MW-lOlD 

VAS-56393-112210-DD-099 

11/22/2010 

664.43 - 659.43 

40-45 

M W - 1 0 3 D 

V.AS-56393-in910-DD-087 

11/19/2010 

675.37-670.37 

2P-34 

Groiiudvater Cleanup Criin 

Ppn/.rnp 

Bromi .b rn / ,pnr 

Bron ind i i h i o r o i n i ' U w n r 

B ron io lo rn i 

Bron inmplh f l j i o (Mp)hv ) b r n n i i d p j 

2-Bi i lanone ( M r l h y i elhvT kptoi ip) (MEK) 

N B u l y l K T i z r n r 

Curbo i i d i s o i t i d . ' 

Carbon telrm h lon . i e 

Chlr.robpn7Pnp 

C h i n r n b r o m n i n c l l i i i n f 

C l i ln ro i ' t l i ane 

C h l o r n l n m i ( T n . hloroniPl l i r tr iP) 

C l i i n rnmplhr tnp ( M p l h y ! . h londp) 

2-ChIor,.1nli..-n. ' 

4 C l l ..(ol,,i 

CyniPnp (p - l sop topv l l n i up t i p j 

1 .2 -D ibromo-V.h lo r i .p rnpr t i iP (DBCP) 

P i b t o m o . h l o r o m c l l i f l n r 

l , 2 - P i b r i ' i n n r l i i a n e ( E t h \ ! i - n i M i i h r n m i d p ) 

D ibronmrnp l l i r t i ie 

1.2-Di<l i ! i i robpni 'enp 

l „ l -Di . -h lnrobpn7.enp 

L4-Dirhl.- .Tn^rnz.pnp 

D I I h l o f od i l l uo rn i i i e t ha i i p [CFC-12| 

1,1 D i i h l n r o c l h a n p 

l ,2-Pi i ,h lornpt l i f tnp 

1.1 P l . l l ! o rop th^n , • 

l l<:-l,2 P i . l i l i . r i T d i r n p 

)rnn' i-1.2-Diih!or<>pil iei ie 

1,1 D i ch io rop ropanp 

1 ,2 -D i ih ln r . ip r i ' pnnp 

22 -D i . b l o ro i . r op r t np 

1,1 Di l h io rop ropc i i p 

u s l , l - P i i ! i l n r n p r n p p i i P 

Iran-t 1 . 1 - D i i l i l i T o p r o p r n . ' 

I 'R /L 

MR/L 

) ' R / L 

I 'R /L 

I 'R /L 

MR/L 

I ' f i / L 

P'R/L 

I ' R / L 

I ' f i / L 

P'R/L 

MR/L 

M R / L 

I 'R /L 

MR/L 

MR/L 

I ' f i / L 

MR/L 

M R / L 

MR/L 

| i f i / L 

I 'R /L 

^ ' R / L 

I ' R / L 

P R / L 

OR/L 

MR/L 

MR/L 

P'R/L 

MR/L 

I ' R / L 

P'R/L 

I 'R /L 

MR/L 

I ' R / L 

P'f i /L 

I ' R / L 

710 

5 

18 

RII 

SO 

10 

l,M)(iO 

80 

8110 

5 

100 

4M) 

«0 

260 

150 

n.2 

80 

0.05 

fill 

6on 

h h 

75 

1700 

8fi0 

5 

7 

70 

100 

5 

2100 

5 

50 

80 

80 

2 " 

18000 

210 

2100 

5 

100 

1700 

RO 

1100 

420 

0 2 

80 

003 

210 

600 

\ 9 

75 

4K(I|1 

2500 

5 

7 

70 

i nn 

5 

l / n n 

200 

!D 

ID 

.15 

2200 

JD 

ID 

45 

25 

l i n o 

150 

ID 

ID 

I P 

5.7 

11 

28 

17 

i P 

740 

ihO 

110 

620 

1500 

210 

H 

0 OhO 1 

2 0 U 

0 50 U 

0 50 U 

0 5 n u 

R 

2.1) U 

( ) 5 0 U 

0 5(1 Ll 

0.51) U 

11.50 U 

0 5(1 U 

11 50 L.l 

0.511 U 

2 0 U 

2.0 U 

2.0 U 

2.0 U 

0.50 U 

2.0 U 

0.50 U 

0.50 U 

0 50 U 

0 50 U 

0 50 U 

osnu 

0 5 0 U 

0.30 U 

0 50 U 

0 50 U 

0.50 U 

0.50 U 

0 50 U 

0 5 0 U 

0 50 U 

0.50 U 

R 

0 1^) 

2.0 U 

0 511 U 

0.50 U 

0 50 Ll 

R 

2 0 U 

O i l ) 

0 50 L-

0.50 U 

0.50 U 

0.50 U 

0 50LI 

0 3 

2 0 U 

OSll Ll 

(I 50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0 50 Ll 

0 30 U 

n 50 U 

0 50 Ll 

0.50 U 

0.50 U 

0.50 U 

II 50 Ll 

1) 50 Ll 

0 5n u 

0.5(1 U 

0 50 U 

0 5(1 U 

R 

2.0 U 

0.10) 

0.50 U 

n 5 0 u 

n 5 ( i u 

0.5(1 U 

0 ^0 u 

0 50 U 

2.0 U 

2.0 U 

2 0 U 

2.0 U 

n.50 u 

2.(1 U 

0 50 U 

0 5 0 U 

0 5 0 U 

0 3( )U 

0.50 U 

0.50 U 

11.50 U 

n.50 U 

n.50 u 

n.50 u 

n 5(] LI 

0 50 U 

0 50 U 

0 50 U 

0 5 0 U 

0.50 U 

0 22 ) 

2 0 U 

0.50 U 

0.50 U 

0.50 U 

R 

2.0 U 

0.21 I 

0 50 U 

l l 50 U 

(I 50 U 

0.511 U 

0 3n Ll 

I) 30 Ll 

2 0 U 

2 0 U 

0.5n U 

2 0 U 

().50 U 

0.30 U 

0.50 U 

0.50 U 

0.50 U 

n.50 Ll 

0.50 U 

0.50 U 

0.50 U 

I I 5 0 U 

0 5 0 U 

0.50 U 

(1.50 Ll 

(I 50 U 

0 50 Ll 

0 5 0 U 

0.24 ) 

2.11 U 

0 511 U 

0.50 U 

0 50 U 

R 

2.0 U 

0.25 1 

0.50 U 

0 50 U 

0.50 U 

0.50 U 

n.50 Ll 

no8n I 

2.0 U 

2.(1 U 

2.0 U 

2.0 U 

11.50 U 

2.0 U 

n.50 u 

n 5 0 L l 

n.30 u 

n.50 u 

n.50 u 

n.5o u 

11 50 U 

n.50U 

11.50 U 

0.50 U 

0 5 0 U 

0.511 U 

0 50 U 

0 50 U 

0 50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

R 

2.0 U 

0.10 U 

n.50 u 

0.50 U 

0.5(1 U 

(1.5(1 U 

0.50 U 

0.50 U 

2 0 U 

2.(1 U 

2.(1 U 

2 0 U 

(1.5(1 U 

2.(1 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 LI 

0.50 Ll 

0.50 U 

0.511 U 

n.5n u 

0.50 U 

o.5n u 

0.511 U 

o.5n u 

0.511 u 

0.50 U 
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T'el.I r . t^ 

SUMMARY OF 

VAS ANALYTICAL RESULTS FOR SELECTED MONITORING WELL INTER\'ALS 
12th STREET LANDFILL 

OTSEGO TOWNSHIP, MICHIGAN 

Si t i np l e L o c a t i o n 

S a m p l e I d e n t i f i c a t i o n 

S a m p l e D a t e 

S a m p l e E l r i a t r o n Ifeet AM^L> 

S c i e e n D e p t h Ifeet bg.'> 

S a m p l e T y p e 

M W - I O I S 

\ A'i-563<^3-l 1 i m t i - D D - O W 

11/10/2010 

69 .5 .35-690 .35 

39-44 

M W - I O I D 

VA*;-563O3-JJ0U(f)-r)D-(107 

11/9/2010 

665 33 - 660.33 

69-74 

M W - 1 0 2 S 

V 4 , ' ; - , 5 r . 3 < ) 3 . T I 2 : 7 0 - n n - i n 7 

n / 2 2 / 2 0 1 0 

699.18 - 6 9 4 18 

5-10 

M W - 1 0 2 D 

•56101-? J 2 : ( 0 - D D - r > ^ S 

11/22 /2010 

664.43 - 659.43 

40-45 

M W - 1 0 2 D 

I A S - 5 6 3 9 3 - 1 1 2 2 1 0 - D D - 0 9 9 

11/22/2010 

664 43 - 65 ' ! 43 

40-45 

M W - 1 0 3 D 

• 5 6 3 9 3 - 1 1 1 9 i n - D D - 0 S ? 

11 /19 /2010 

fi"'^ 3 7 . t i 7 f i ^7 

29-34 

G r o i t n i l n ' i i t e r Clei 

E thy lb . -n ion . -

Hpxr t , | i ln rn ln i (dd ip 

2-Hp.,diiOMe 

Isopropy l h iT i /cnp 

4-Meth\ l -2-p iTLlnn i 

M e l l n i r n r . h i o r i . i . 

Nup)d ] i j )e i ie 

N - P r o p v ) b e n / r n » ' 

2 P l i . - i i y !b i i tanr (M-

I .Tt-Bulvt lvi i / , . . | i . -

1,1.2 l-Trtrai hini 

1.1,1.2 Tp lTr t ih lnrop l l innr 

Tr l r r t . l i lo r . .e l l i i - i ip 

ToiuPiiP 

1,2,4-Tt i .hInrobpn/ei ie 

1.2..l-TTiihli.rnbpn/-pnM 

1.1,1-Tr i .h lornr lhan.-

I.I 2 -Tr i .h lo roc l l ,anp 

Tn .h l o rop l hcnp 

T n . l i ln r r in i io ron ip lh r tun (CFC-11) 

1,2,1-Trul i lnropr i .pr t i i r 

l ,2 ,4 -Tnmpl l i y l ) . rnzn i io 

1,1.5-TriTiiPlliylbPiizPii.^ 

\ ' i i i y ) . h io r idp 

n - \ v l p n p 

Ti>Ap-Xv)i'ni'S 

I ' g / L 

I ' B / L 

I ' B / L 

I ' B / L 

I ' g / L 

I ' g / L 

I ' g / L 

I ' B / L 

I ' B / L 

I ' g / L 

I ' g / L 

I ' g / L 

I ' g / L 

I ' B / L 

I ' B / L 

I ' g / L 

I ' g / L 

" g / L 

I ' B / L 

I ' B / L 

M g / L 

I ' g / L 

I ' g / L 

I ' g / L 

I ' B / L 

I ' B / L 

I ' g / L 

IR 

0.05^ 

I D 

0.51) U 

2.)) L: 

21) U 

15011 

2 Ml 

211) 

15 n.50 U 

n.50 Ll 

2.0 U 

2.0 U 

0.51) U 

0.511 U 

0.50 U 

0 5n u 

0.30 U 

2 0 U 

2.n V 

0 50 U 

0 5(1 U 

I) 50 U 

0 II'JI) ) 

2.(1 U 

20 U 

2.0 U 

211 U 

2.0 U 

2.0 Ll 

2.0 Ll 

2.0 Ll 

0.511 U 

2.11 U 

0 50 Ll 

0 50 Ll 

0 50 U 

2.0 U 

2.0 I ' 

0.50 LI 

0.50 U 

0.50 U 

0.50 Li 

0.50 D 

O.ORU 1 

2.0 L-

0.50 Ll 

0.50 Ll 

2.0 U 

0.50 L: 

0.5(1 U 

n.5(i u 

il.2<* I 

2 0 U 

2.n Ll 

11.5(1 U 

0.50 U 

0.50 U 

0.50 U 

11.50 U 

2.11 U 

111 U 

0.50 U 

11.50 U 

o m i 

0 50 Ll 

0 511 U 

2 0 Ll 

2.0 Ll 

(1.50 U 

0.50 U 

0.5(1 U 

0.50 L' 

0.50 U 

0.12 1 

2.0 Ll 

0 30 U 

0 0'(0 I 

0 21 I 

20 U 

2.11 U 

2.0 U 

2 0 LI 

211U 

0.5(1 U 

2.0 U 

n.5n u 

n.5n u 

0.50 U 

n 70 

2.(1 U 

2.11 V 

0 5(1 U 

0.50 U 

0 50 U 

n.50 u 

0.50 U 

11.14 1 

2.0 U 

0.50 U 

0.11 I 

0.26 I 

11.50 U 

n 50 Ll 

11.511 U 

|I.1I>I 

211 U 

2.0 L' 

0.50 U 

0.50 U 

0.51) U 

n.5ll U 

0.50 U 

2.0 U 

2.0 U 

0 50 U 

0.50 Ll 

0.50 U 

C . n d i i i t i v i l y , I l l-Id 

PisM.!vPLl,i>y|.,Pii [DO) , f ieid 

Oi^idat int i redui l i on po le i i lm ! (ORPi , t i idd 

p H . m . i . i 

T . i n p p r a l i i r r , fi.-l.l 

T i i r b i d i l v . d e l d 

,11R/L 

D r ^ C 

N'TU 

14.76 

iOliO U 

14 51 

10110 Ll 

0.662 

O.l)"! 

14.62 

1000 U 

li.h62 

0.09 

14.62 

1000 U 
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TABLE 3 

SUMMARY OF 
VAS ANALYTICAL RESULTS FOR SELECTED MONITORING WELL INTERVALS 

12th STREET LANDFILL 
OTSEGO TOWNSHIP, MICHIGAN 

Sample L o c a t i o n 

Sample Identification 

Sample Date 

Sample Elevation Ifeet AMSL) 

Screen Depth (feet bg-;) 

Sample Type 

MW-104S 

V.^S-56393-111610-DD-047 

11/16/2010 

683.66 - 678.8b 

20-25 

M W - 1 0 4 D 

VAS-56393-111510-DD-03e 

11/15/2010 

663.48 - 658.48 

40-45 

Am-1055 

VAS-5b393-111610-DD-054 

11/lt/20lO 

697.89-692.89 

7-12 

M W - 1 0 5 D 

VAS-56393-ni510-DD-034 

11/15/2010 

662.78-657 78 

42-47 

A n V - I 0 6 S 

V,4.5-563i'3-T7J5]0-DD-033 

11/15/2010 

699.88 - 694 88 

4-9 

A l u m 

AnOr 

B . -n l l i i i i 

C r tdmn i 

C l i r o n i n 

Cobnl t 

-opppi 

Irr 
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SUMMARY OF 
VAS ANALYTICAL RESULTS FOR SELECTED MONITORING WELL INTERVALS 

12lh STREET LANDFILL 
OTSEGO TOWNSHIP, MICHIGAN 
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TABLE 3 

SUMMARY OF 
VAS ANALYTICAL RESULTS FOR SELECTED MONITORING WELL INTERVALS 

12th STREET LANDFILL 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Location 

Sample Identification 

Sample Date 
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SUMM.\RYOF 
VAS ANALYTIC.'^L RESULTS FOR SELECTED MONITORING WELL !NTERV,\LS 

12lh STREET LANDFILL 
OTSEGO TOWNSHIP, MICHIGAN 

Sample L o c a t i o n 
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Sample Date 

Sample Elevation (feet AMSL) 

Screen Depth {feel l'j;.0 
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TABLE 3 

SUMMARY OF 
VAS ANALYTICAL RESULTS FOR SELECTED MONITORING WELL INTERVALS 

12th STREET LANDFILL 
OTSEGO TOWNSHIP, MICHIGAN 

rage Sol 1(1 

Sample Location 

Sample Identification 

Sample Date 

Sample Elevation ifeet AMSL) 

Screen Depth {feet hgn) 

SanipleType 
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11/12/2010 
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9-14 
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